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Executive Summary

This report estimates the costs of completing Honolulu's rail by immediately stopping the present steel-
wheel on steel-rails approach, and switching forthwith to the American designed magnetically levitated
(maglev) approach. The transition is seamless, where existing guideways and other constructed
elements can be used as is, while the rail cars are adapted to use maglev magnets without changing the
car’s design. As such, Hitachi-ltaly can continue to be the rail car suppliers, but with a modified contract.

The report is divided into four parts, as given on pages 1and 2:

i. Part la: Existing contracts and constructions for the 10 miles from East Kapolei to Aloha Stadium
ii.  Part 1b: Conversion of the existing track to maglev
iii.  Partll: Construction of a new guideway for the 10 miles from Alcha Stadium to Ala Moana
Center
iv.  General costs that are spread over the 20 miles, such as Right of Way (R-O-W) acquisition,
professional services, and finance charges

The costs are put together in the following manner:

a) Costs of all existing contracts and construction are taken from the HART website of procured
contracts and HART announcements in the Honolulu Star-Advertiser

b) Costs of new maglev guideways and rail cars are taken from the estimates put together by the
inventors of superconducting maglev, who have written two books on the subject, were
supported greatly in the U.S. Congress by the late senator Patrick Moynihan, and who continue
to improve their inventions, such that they are now in the 2™ generation of maglev while other
countries who adopted maglev successfully — Japan, China, and South Korea — used only 1%
generation designs.

¢) Appropriate inflation factors (3.6%/year} and city cost indexes (1.25 for Honolulu) have been
incorporated to transfer costs to Honolulu for the year 2017,

Each item in page 1-2 is given a supporting document that explains how the costs were derived. Sources
for each item are given in the supporting documents. Hence, there is validity for each cost item. Those
supporting documents are listed in the Table of Contents and included in this report. The costs are real
for the most part, having been incurred by HART, while other costs are based on reliable estimates and
parametric costing based on information from the inventors of maglev and general cost principles. The
supporting documents further explain how the costs have been calculated, wherever relevant. Relevant
details of costs have either been circled or placed within brackets.

In brief, it is seen that Part 1a costs $2,048.97 million; Part 1b costs $328.87 million; Part 2 costs $1,552.
97 million; and the category of General Costs come in at $1,816.00 million. The total costs, after
considering new overheads, amounts to $5,860.33 million.



The appendices carry a map of the alighment, where Parts | and |l are handwritten on the document.
The appendices also carry two drawings to illustrate how existing rail lines can be converted to maglev,
and how a new line will be configured.

Basically, it is important to keep in perspective that the guideway of maglev is lighter and cheaper owing
to the maglev trains literally “flying” above the rails. In addition, maglev technology results in less
frequent maintenance because there is no friction between steel wheels and steel rails, meaning that
wear and tear and other shock forces are less in maglev.

The technology to convert to maglev can easily be applied by the talent pool in the state after proper
guidance on the subject, which is only restricted to the magnets in the undercarriage of the rail cars, the
other guideway and cars being of traditional technology. It must be realized that the whole conversion
is very doable and beneficial.

Hence, there is absolutely no reason for the legislature to appropriate additional funds for the
completion of rail. To the contrary, about $940 million will be left over in the kitty out of the $6.8
billion that can be used for multiple other purposes, including making an extension West of East Kapolei
or East of Ala Moana Center. Note that it is absolutely not necessary to reduce the number of stations
along the route, which will cut ridership and render the project a failure.

Lastly, we should mention that magnetically levitated trains make less noise than steel wheel on steel
rails, have a smoother ride, and brake and start more smoothly. Very importantly, perhaps, maglev is
21" century technology, while steel wheel on steel rails is 19" century technology. We hope that the
legislature, City, and State will see the wisdom in maglev, without compromising anything. It must be
mentioned that maglev rail will itself be a likely attraction for visitors, not to mention the increased
ridership on that account, thereby boosting State and City revenues.

This report was prepared under the guidance of Professor Amarijit Singh, with data and input supplied by
systems analyst Lieutenant Colonel Frank Genadio (USAF, Retired), and ably put together by engineers
5cott Dona and Manuela Melo.

With the use of the appropriate technology, there is hope for Honolulu rail.
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ESTIMATE OF MAGLEV COSTS

Partla East Kapolei to Aloha Stadium - 10 miles

# ;:E::_'::;g# Item Cost (million 5)
Cars $115.20

1 la.5D1 Design and Systems for Cars, Shipping for Cars, and Overhead $229.30
Q&M for Cars $83.50

2 1a.SD2 Stations $256.20

3 1a.5D3 M&S $281.77

4 la. SD4 Guideway $579.50

5 1a. SD5 Sitework $503.50

TOTAL $2,048.97

Convert Existing System to Maglev: East Kapolei to Aloha Sta

dium - 10 miles

General General Costs for the Entire 20 miles

# ;:ff;:::i Item Cost (million $)
1 1b.SD1 Guideway Panel Installation + Fabrication $141.60
2 1b.5D2 Modification of Existing M&S Facility to Accommodate Maglev $42.27
3 1b.5D3 Maglev Cars - Modification to already Built 40 Cars $120.00
q 1b.SD4 Renegotiation with Hitachi ltaly - Undertake through Negotiations $25.00
TOTAL $328.87
Part Il Aloha Stadium to Ala Moana Center: Total New Maglev Guideway - 10 miles
# ;;f:;::‘:i Item Cost {million $)
1 2.5D1 New Maglev Guideway Including Sitework $518.38
2 2.5D2 Maglev Cars - deliver 40 New Maglev Cars $287.99
3 2.5D3 Design and Systems for Cars, Shipping for Cars, and Overhead §229.30
4 2.5D4 O&M for Cars $83.50
5 2.5D5 Stations $433.80
TOTAL $1,552.87

# ;:ffr::::i ltemn Cost {million $)

1 G.SD1 Pearl Highland Transit Center - Bus Services $280.00

2 G.SD2 Professional Services $1,123.00

3 G.SD3 R-O-W Acquisition $198.00

4 G.SD4 Finance Charges $215.00
TOTAL $1,816.00




Partla $2,048.97

Partlh $328.86
Part 1l 51,552.98
General 51,816.00
TOTAL $5,746.81

New overheads 10% - For Part| b and Part Il {2.SD1 and 2.5SD2) $113.52
TOTAL $5,860.33




Supporting Document # 1a.5D1
Partta

CARS, DESIGN-BUILD FOR CARS, AND OPERATIONS AND MANAGEMENT

Calculations

$2 M x{1.036)* x1.25 = $2.88
M / car;
$2.88 Mx 40 cars =5115.2 M

1.25 =Transport and shipping factor
1.036 = inflation factor / year

Source

Danby, G., Powell, J., Coullahan,
R., Fazia, E., Maise, G., Rather, J.,
and Jordan, J. (2013). "Maglev
America: How Maglev will
Transform the World Economy”. p.
205.

$573.8 M for 80 cars;

(5573 M -5115.20M) + 2 =
$229.30 for 40 cars

Intermediate O & M {2021
through 2025)
5167 M for 80 cars;

$167 M +2 = $83.5 M for 40

cars

HART, Honolulu Authority for
Rapid Transportation.
AGREEMENT FOR DESIGN-BUILD-
OPERATE-MAINTAIN SERVICES
CONTRACT No. CT-DTS1100194.
November, 2011. Available at:
http://hartdocs.honolulu.gov/doc
ushare/dsweb/Get/Document-
14729/Agreement.pdf. Accessed
April, 2017.

ltem Price
{(million $)
(i) Cars $115.20
Design and
Systemns for
(ii) | Cars, Shipping $229.30
for Cars, and
Overhead
iy | O8MTord0 | ceagg
Cars
TOTAL $428.00

Documents attached
Appropriate prices circled




Supporting Document # 1a.5D1

MAGLEV AMERICA : Adapting the NYC Subway for Magley -

Figure z.rshows a m 1p of the New York City Subway System. It has by
far the highest ridership in the US, ‘accounting for 25% of ‘total publie
transit ridership on all modes, inc}iudi-iig’héa?y_rail, cominuter rail, light-

. 1ail, buses, trolleys; etc. In the heavy rail category, i.e. subways, BART,
DC mietro, ete., the NYC Subway ridership is 68% of total US:ridership, .
. Table 7.6 summarizes: the principal parameters of the NYC Subway
 System. The annuz] ridezshi;i'per:trackjm_ﬂe (one direction) i$ very high,
. approximately 2.4 Billion passengers.divided by 842 track miles; or 2.85.

_ million: passengers- per track mile. For a Magley adaptation cost of 4
* million-dollars per triack mile, paid back in 20 years, this amounts to only
7 cents. per passenger trip, a minor cost compared to ‘the present
perating cost — fare revernues plus subsidies ~ of $1.40 per passenger
tip. In fact, the reduction in trip cost that will bé made possible: by
Mégfevwiﬁ:be.m&c;ih:_grﬁ_eater*ﬂlantheradxpta}:iqn' cost, o

nly 66% of total track mileage is in’ undergronind tunnels, with 40%.
cing elevated on -embankments, or in open cuts, ‘The.46% portion will,
e simpler to adapt for Maglev operations, because of the easier aecess.

wever, the underground portion can.be readily adopted for Magley
g specially equipped subway-cars, as described later in the chapter,

cost of new subway cars iolla_rs ¢ach. ‘The proj ected cast
the Maglev cars, essentially a subway car with superconducting
nets Tocated under the car's floor, is 5 million dollars each. The
glev car will be lighter than the present subway cars, which range in
ght from about 70,000 1bs o 85,000 pounds; because the Maglev cars
use lighter weight materials and are ‘not subjected 1o the high
ses- and bumping that existing subway cars experiénce.” A unit
ht of approximately 40,000 1bs empty and 60,000 pounds loaded
s-achievable forthe Maglevears, - S

ger space inside present subway cars is very small. The R/60 car
maxitium capacity of 44 seated passengers and 202 standing
gets.  With a total floor area of ‘75%10 = 750 SQuar_e feet, this
onds to a floor area of 3 square feet per passenger. Visualize 11
standiig on a 4 foot by 8 'feot-dini_ﬁg room table. Maglev cars will

205



Supporting Document # 1a.SD1
October 2011

Honolulu R{gl&-&wﬁy Transit Corvidor Project

The third NTP ("NTP #37} is anticipated to bexmed:onanmuct. ms:aﬂ,testanddanommte
the Core Systems operations leading o multiple segment openings for Passenger Service, as is defined in
Part 2, Special Provisions (“SP7) 5P-4.1,

Subsequant NTPs may be issued for commencement of operations and rasindenance md for Work
identified in Contract amendments. All N'TPs shail be issued in support of the sccepted Baseline
Schedule (a8 Proposed) in compliance with the schedule required dates defined in SP-4.1 and attached to
this Contract in Part 9.

5, This is & firm fixed-ptice contract, and sobject to the provisions of this paragraph and in
accordance with Chupter 8 of the GCDB, a5 amended by Chapter 6 of the Speciat Provisions, HART
agrees 1o pay the CORE SYSTEMS CONTRACTOR, for the satisfactory performance and completion of
the Work, the payments in accondance with the Schedule of Milestones. The aggregate amount of these
Jumyp seim payments shall not exesed ONE BILLION THREE FUNDRED NINETY-SEVEN MELLICN

THREE HUNDRED BIGHTY-SEVEN THOUSAND NINETY-THREE AND 60100 DOLLARS
(Si 397,387,093.00). The lump sum payments for services and the Work performed upder the Contract
arsali mcimvenfdum labor, overhead, peneral and sdmiinistrative expenses, other direct costy,
subcontractor costs, fixed fees, and all applicable taxes, State general excise and vse tax (GET) and
county one-half pereent (0.5%) GET Surcharge.

The total inmp svm payments consist of the following:

a3
$3}? 5?3 494 for the optional five-year Q&M verind unless terminated by HART.

At the end of the first fiull five-year O&M period, the CORE SYSTEMS CONTRACTORs
O&M performance on the O&M portion of the Work will be evaluated by HART. HART may terminate
the Agreeraent 4t the end of the firat full Bve-year O&M period without any fugther obligations w0 HART
if HART, in its sole discretion, determines that the CORE SYSTEMS CONTRACTOR's O&M
performance is unsatisfactory. Such termination of the Agreement shall be in writing from HART to the
CORE SYSTEMS CONTRACTOR. Any funds remaining at the end of this Agreement shall revert back
to HART,

In accordance with the paragraphis above, the total aggregate amount of ONE BILLION THREE
HUNDRED NINETY-SEVEN MILLION THREE HUNDRED EIGHTY-SEVEN THOUSAND
NINETY-THREE AND 007106 DOLLARS (%1,397,387,093.00) is established as the maximum payable
under this Contract and is sul:gmt to the Special Provistons and the GCDB, inclisding the provisions
thereof refating to reducing or increasing the compensation of the CORE SYSTEMS CONTRACTOR.

6. Bysigning below, the CORE SYSTEMS CONTRACTOR hereby certifies that, to the
best of its knowledge and bediel, cost or pricing data, as defined in Section 3-122-122, HAR, and
submitted pursuant to Section 3.122-125, HAR, is accurate, complete, and current a3 of the date of this
Coniract.

A Unless otherwise agreed in writing when notice is to be given to HART, it shall be
mailed or delivered to;

Conteact No. CT-DTS-1100194 3. ' October 2011
Agreement



{tem

Stations

Price
(million §)

$256.20

Supporting Document # 1a.5D2
Partia

STATIONS

Calculations

For 9 stations;

Sum of all stations from "East
Kapolei" to "Aloha Stadium"
minus "Pearl Highlands TC"

Source

HART, Honolulu Authority for
Rapid Transportation. Interim
Plan. Available at:
http://hartdocs.hanolulu.gov/d
ocushare/dsweb/Get/Documen
t-19327/20160930-hart-
interim-plan.pdf. Accessed
April, 2017.

Documents attached

Appropriate prices circled




Supporting Document # 1a.5D2

September 2016

Option #3
Construct Project as far as funding allows

Actual or Estimated Cost of Each Station

East Kapolei s Q7.7M Airport S 32.5M
UH West O’ahu S @ Lagoon Drive S 22.3M
Ho'opili $ (41MD  Middle Street $ 45.9M
West Loch ¢ QromD  Kalihi $ 30.2M
Waipahu S @ Kapalama S 33.0M
Leeward CC S @ Iwilei S 31.8M
Pearl HighlandsTC  § 280.0M Chinatown S 41.1M
Pearl Highlands S Downtown $ 60.1M
Pearlridge $ ( Civic Center 5 3
Aloha Stadium $ C Kaka' -




Supporting Document # 1a.5D3
Partla

MAINTENANCE AND STORAGE (M&S)

Price )
Item erre Calculations Source
{million §)

HART, Honolulu Authority for
Rapid Transportation. March
Monthly Progress Report.
Available at:

M&S $281.77 - http://hartdocs.honolulu.gov/d
ocushare/dsweb/Get/Documen
t-20452/201703-monthly-
progress-report-low-res. pdf.
Accessed April, 2017,

Documents attached
Appropriate prices circled



Supporting Document # 1a.SD3

Honolulu Rail Transi Proiect Monghly Progress Report March 2017

B. Maintenance and Storage Facility {MSF)
Lontract No.: DE-200
Contractor: KiewitfKobayashi Joint Venturs [KXIV)
Contract Start Date: July 2011
Actual Substantiat Completion: July 2016

Project Description: The MSF contract consists of the Operations and Servicing Building {0SB), Maintenance of Way

(MOW], Train Wash Fadility {TWF)] and Wheel Truing Building {WTBL In addition to the four {4} facility bulldings, MSF
inchudes rail procurement, special trackwoerk, ties, third rail and other track material for the four puideway segments
onthe project

Based on Expenditures® 100% Substantial
Early Plan® 100% Completion
1ate Plan* H00% Chiained**

j:latz as of Feb. 24, 2017.
Further exglanation i provided in the Schedule section.

COST INFORMATION:

Incurred-to-Date:  $281 753,403

Criginal Contract: 135,258 000
Current Contract Value™ Incurred in February: $6,936,740
———

“current Cantmct Volue = Originel controct value + executed Change Onders

Actuat DBE Participation: | $710.472
DBE % Attained: 0.26% 0oD4% Layout Direct Fixation Ballasted Turnouts 322,782
[ Agdditionat Design Review Cydles %987,402
0051 Extended Design Management & interface %892 E80
0052 Additional Design Services Escatation 550,187
0os3 058 Agium Fire Rating 5615,720
0054 Inadeguate Water Prassure $1,092,570
0055 Addeg Comm Rooms for 088, MOW &TWF 215,728
oDse DCC Eayolt ang Work Stations 613,600
oos? Train Auxitiary Panel Load 5153 456
0058 Rewnork of Site due to Al 518,087
GD&G 0SB Reconfiguration 5249 OR8
0061 Train Wash Facility Shortening S667,200
0062 Payment for Uilny Sendces $840,672
pOG3 Yard Storage Track Crossing 5305,800
0052 Waipahu HS Light Pole Conflict 576,728
SCHEDULE:
»  The MSF project is currently in the close-out stage. The new target date for ¥
final acceptance is May 1, 2817, for the following key reasons: O58 990.6%
& As-Built Drawings. MOW Buiiding 59.09%
- } WTB 99.9%
& Final dlese-out documentation. e pm—ry
o Isolation Pad/Shims delivery and installation by May 1, 2017, s 0.0
Paving 1065
Ty - -




Supporting Document # 1a.5D4

Partla

GUIDEWAY

Price

Calculations

(million $)

For 10 miles of guideway from
East Kapolei to Aloha Stadium;
Guideway $579.50
$1159M / 20 miles = 2=

5579.5M / 10 miles

Source

HART, Honolulu Authority for
Rapid Transportation. Rail
Facts. Available at:
http://hartdocs.honolulu.gov/d
ocushare/dsweb/Get/Documen
t-18755/201603-rail-update-
hart-facts.pdf. Accessed April,

2017

Supporting Document # 1a.5D5

Partla

SITEWORK

Price .
Calcuiations

(million §)

For 10 miles of sitework from
East Kapolei to Aloha Stadium;
Sitework 5503.50
S1007M / 20 miles + 2 =

$503.5M / 10 miles

Source

HART, Honolulu Authority for
Rapid Transportation. Rail
Facts. Available at:
http://hartdocs.honolulu.gov/d
ocushare/dsweb/Get/Documen
t-18755/201603-rail-update-
hart-facts.pdf. Accessed April,

2017

Documents attached
Appropriate prices circled



REVENUE SOURCE: (in miflions} {in millions}
: Project Beginning Cash Balance (Dac. 2009) $ 298 $ 9% 100%
HONOLULY AUTHORITY for RAPIG TRANSPORTATION General Exciee Tax (GE‘” Surcharge* 3‘291 1)259 380
Federal New Starts Funds 1550 1056 8%
Other Federal Transportation Fends 4 4 %
Interest income ? g -
HART GEO Dan Grabauskas answers community I“::}l e o e o 3l $3,255 52426 4%
. : . - Projections to date from the June inandal Pan,
questions about rail transit. 2-Total GET surchiarge tevenue colfected since Sanuary 1, 2007, is $159killion (indudes $278 million collected before December 2005

QUESTION;  PROIECT ———————
What is the status of the production of HART's rail vehicles? ' ar :

DAN GRABAUSKAS:

Our first four rail cars are in final assembly at the Hitachi plant
in Pittshurg, California and are scheduted to be defivered here
in Honaiulu during the last week of this month. Our 4-car trains
will be air conditioned, and passengers will have free Wi-Fi
access. Trains will run from 4 a.m, to midnight and will arrive at
stations every b minutes during the morning and evening rush
hours, and every I minutes during the rest of the day. Each “Contingency
train will be equipped with safety and security features, incluting | financeCharges
closed-circuit television cameras and call boxes. Passengers CSUBTORALY
will be able to bring luggage, strallers, bicycles and surf boards [ J0mAl*::" =+
aboard. The cars will undergo some initial testing at the Rail < Cuveit Budgétreflacis th
Operations Center in Waipahu. " 2~Approved contrat alue

Qs et pue yas- et # uswniog Suipoddng

910z Yydiey



Supporting Document # 1b.SD1

Partlb

GUIDEWAY PANEL INSTALLATION AND FABRICATION

Price

{million §)

Calculations

Source

Guideway Panel
Instatlation +
Fabrication

$141.60

$3,880/panel x 1056
panels/mile x 10 miles x 2 ways
x(1.036)* x 1.5

1.5 = Honolulu city cost index factor +
Shipping from the Mainland

Danby, G., Powell, J., Coullahan,
R., Fazio, E., Maise, G., Rather,
J., and Jordan, J. (2013).
"Maglev America: How Maglev
will Transform the World
Economy", p. 14 and p. 252.

Documents attached




Supporting Document # 1b.SD1

MAGLEV AMERICA Prologue

The conclusion? HSR routes must be heavily subsidized. At best, there would
be only a few Isolated routes in the US, e.g., Maybe LA to 3F, Boston to
Washington, DL, Chicagombto st. Louis. Only a small fraction of the public would
tive in the areas served, and only a small fraction of them would afford the
fares. Evervbody else would pay taxes to support the few HSR lines. Very un-
fair. HSR cannot become & national Network like highways and airways, and
could only provide a tiny fraction of US transport needs.

Magiev 2000, on the other hand, can be constructed as a 29,000 mile National
Network by private investment without government subsidies. 70% of the
pubfic would tive within 15 miles of a Maglev station, from which they coutd
reach any point in America at jow cost - much cheaper than driving oF flying.

O4: How does Maglev 2000 travel along existing railroad and subway tracks?

Ad: The capability to adapt exisiing railroad and subway tracks for travel by
magnetically levitated and propefled vehicles at very low cost is & unigue fea-
ture of the 2" generation Maglev 2000 system, 1" generation Maglev systems
cannot do this. To travel in densely populated urban and suburban areas, they
have to construct new, very expensive guideways, tear down existing stru¢-
tures and acauire rights of way at great cost, It would repeat Boston's very
expensive “Big Dig".

in contrast, Maglev 2000 attaches thin panels of aluminum foops to the cross -
des of existing railroad and subway tracks. The cost is very tow, 4 million
dollars per mile of track {1-way), 8 million dollars per mile {2-way). The quat-
rupole magnets on moving Magiey 2000 vehicles induce cu rrents in the alumi-
num foops that levitate them. The levitation is strongly stable. Applied AC
current in a second set gf aluminum loops in the panels magnetically propels
the Maglev 2000 vehicies] :

The aluminum ioop panels can be installed during periods when conventiona
trains and subway cars are not using the tracks, so that existing service is not
disrupted. Conventionat trains and subway cars can continue to use the trat
after Maglev 2000 vehicles start operating, given appropriate scheduling.

By adapting existing railroad tracks, 300 mph intercity Magley vehicles €
transition from their elevated monorail guideways to the existing tracks’
travel at reduced speed in densely populated urban and suburban areas, s

E=




Supporting Document # 1b.SD1

MAGLEV AMERICA Adapting the Long Island Railroad for Maglev

Fable 8.180 Design Parameters and Cost Components for Guideway Panels
that Adapt Existing Raliread Tracks for Maglev Operation.

P




Supporting Document # 1b.SD2
Partl b

MODIFICATION OF EXISTING MAINTENANCE AND SERVICE FACILITY TO ACCOMMODATE

Item

Modification of
Existing M&S
Facility to
Accommodate
Maglev

Price
{million S)

$42.27

MAGLEV

Calculations

=15% of 281.77 M

Source

Supporting Document # 1.5D3




Supporting Document # 1b.SD3

Partib

MAGLEV CARS - MODIFICATION TO ALREADY BUILT 40 CARS

Item

Maglev cars -
Madification to
Already Built 40

Cars

Price
{(million §)

$120.00

Calculations

Add magnets and supports to
existing 40 cars
=3M/car

No additional car redesign
required

Source

Danby, G., Powell, J., Coullahan,
R., Fazio, E., Maise, G., Rather,
J., and Jordan, J. (2013).
"Maglev America: How Maglev
will Transform the World
Economy", p. 205.

Document attached

Note: HART will have the option of conversion of steel wheel rail cars or letting them operate as
delivered for a period of time on the (currently) existing guideway of ten miles. New maglev rail cars will
be able to operate throughout the fuli 20-mile alignment.




Supporting Document # 1b.SD3

MAGLEV AMERICA - Adapting the NYC Subway for Magley: ‘

Figure 7.1 shows a map of the New York City Subway System. It has by
far the highest ridership: in the US, accounting for 25% of total public
transit ridership on all modes, including heavy rail, commiiter rail, light-
rail, buses, trolleys; eté,-in the heavy rail category, ie: subways, BART,"
- DCmetro, éte,, the NYC Subway ridershipiis 68% of total US ridership.
. Table 7.6 sunimarizes the prigeipal ‘parameters of ‘the NYC: Subway
. System. The annual sidership per track mile (one direction) is very high,
approximately 2.4 Billion passengers divided by 842 track miles, or 2.85
million passengers per track.mile, ‘For & Maglev adaptation cost of 4
million dollars per track mile, paid back in 20 ‘Years, this amoutits to only
7 cents: per’ passenger trip; a minor cost compared: to ‘the present
operating cost — fare revenues plus subsidies ~ of $i:40 per ‘Passenger

. Only 60% of total track mileage is in underground tunnels, with 40%
 being elevated on embankments, or i open cuts. The 40% portion will
. oesimpler o adapt for Maglev operations, because of the easier aceess.
wever, the undergrotind portion can be readily adopted for Magley
ing specially equipped subway cars, as described lafer in the chapter:
cost of new subway cars is 2 million dollars esich. The projected cost
the Maglev cars, essentially a subway ‘car with ‘supercondueting
nets located under ‘the ‘ear's floor, is 5 million dollars each. The
glev car will be lighter than the present subway cars, which range in
sht from aboit 7o, 000 1bs t0 85,000 pounds, becanse the Maglev cars
use lighter weight materials and are not -subjécted ‘to’ the high
sses and bumping that existing subway cars experience; A’unit

tof approximately 40,000 Ths empty and 60,000 pounds loaded
ts achievable for the Maglev ca;‘s]' o

Iger space inside present subway cars is very small, The R/60 car
maximum ' capacity of 44 seated passengers and 502 standing
gers. With a total floor area of 75%10' = 750 square feet, this
ponds to a floor area of g Square feet per passenger. Visualize 11
standing on a 4 foot by 8 foot dining room table: Maglev cars will
ore roori, since they are more flexible in meeting peak passenger
d have higher average speed. s ' SR

208
10




Item

Renegotiation with
Hitachi Italy

Supporting Document # 1b.SD4
Part!h

RENEGOTIATION WITH HITACHI ITALY

Price
{million $}

$25.00

Calculations

Costs to revise drawings and systems
=525 M;

Car design remains the same except
for magnet installation.
(Price may even be less than $25 M)

Source

Rough estimate $25 M
Lump Sum

11




Supporting Document # 2.5D1
Partli

NEW MAGLEV GUIDEWAY

Price B}
Item . Calculations Source
(million $)

$30 M x (1.036)* x 1.5 = $51.838

M / mile; Danby, G., Powell, 1., Coullahan,
New Maglev : : R., Fazio, E., Maise, G., Rather,
51.838 M x 10 miles = 5518.38
Guideway + $518.38 M J., and Jordan, J. (2013).

"Maglev America: How Maglev
will Transform the World
Economy”, p. 15.

Sitework

1.5 = Honolulu city cost index factor +
Shipping from the Mainland
1,036 = inflation factor / year

Document attached

12




Supporting Document # 2.5D1

- MAGLEV AMERICA \ | Prologue

ing multiple stations in the region, without havmg to build new, very dlsruptwe
and expensive guideways in populated areas.

' ich miith does the 300 mph e!evated monorail Maglev 2000 guideway
tio construct?

: A 2-way Maglev 2000 monofail guideway built on the right-of-way along-
de our Interstate Highways will cost about 30 million dollars per mile. This is
_a_il_y_ lower in cost than 1% generation Maglev systerns, which cost in
"n”g_e:_ of 63 to 100 million doliars per mile.

rea number of reasons for this:

e?jfat}i_eg guideways are mich more massive with much more material
agEév 2000 monorail.  Moreover, they require much more costly
ctlon The Maglev 2000 guideway beams, piers, and aluminum
can be mass-produced in factories at low cost. The guidewsy
reir attached panals, and piers can be trucked to the construction
__éf'rec_téci onto pre-poured concrete foolifigs at very low cost,
il ?{:fa.r.ées-;. The cost of trucking the beams and ;ﬁiers to the
":ery low. Magley 2000 trucked a full-scale 72 foot long

m its fabrication site in New Jersey to Maglev 2000's labora-
lorida, a distance of approximately 1,000 miles for only a few

. lay mnie. of elevated monorail guideway has been
ysis of the fabrication cost of the various compo-




[tem

Cars

Price
(million §)

$287.99

Supporting Document # 2.SD2
Part i

NEW MAGLEV CARS

Calculations

$5M /car x (1.036)* x 1.25 =
$7.20 M/ car;
57.20 x 40 cars = $287.99 M for
40 cars

1.25 =Transport and shipping factor
1.036 = inflation factor / year

Source

Danby, G., Powell, J., Coullahan,
R., Fazio, E., Maise, G., Rather,
)., and Jordan, 1. (2013).
"Maglev America: How Maglev
will Transform the World
Economy", p. 205,

Document attached

Appropriate price circled
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Supporting Document # 2.5D2

MAGLEY AMERICA ___Adapting the NYC Subway for Maglev

Figure .1 shows a map of the New York City Subway System. It has by
far the highest ridership in the US, accounting for 25% of total publie .

transit ridershipon all modes, including heavy rail, commuter rail, light-
" rail, buses, trolleys; etc. Th the heavy rail category, i.e. subways, BART,
- DCmetro, ete,, the NYC Subway ridership is 68% of total US ridership.

Table 7.6 summarizes the principal ‘parameters of the NYC' Subway

System. The anvual ridership per track mile (one direction) is very high, -
~ approximately 2.4 Billion passengers divided by 842-track miles, or 2.85
~ million Dassengers: per track ‘mile, For a Maglev. adaptation ‘cost of 4
nillion dollars per track: ile, paid back in 20 years, this amounts to only
7 cents per passenger trip, a niinor cost compared to the present
; Operating cost < fare revenues plus subsidies - of $1.40 per passenger
* trip, Tn fact, the reduction in trip cost that ‘will be made possible. by
agley will be much greater than the adaptatioricost. -~ -

lly 60% of total track mileage is in underground tunnels, with 40%
ing elevated. on-embankments, or in open cuts. The 40% portion will
mpler to adapt for Méglé%f‘aperaﬁons, because of the easier access.
wever, the underground portion can be readily adopted for Maglev
ing specially equipped subway cars, as described laterin the chapter.
¢ cost of niew subway cars is 2 million dollars each. The proj ected cost
¢ Maglev cars, essentially a subway ear with superconducting
ets located under the ear’s floor, is, dollars each. The
glev ear will be lighter than the present subway cars, which fange in
ight from about 70,000 1bs 10 85,006 pounds, hecause the Maglev cars
use lighter weight materials and. are not subjected to ‘the ‘high
es and '_bumpipg_;_tha'_t existing subway cars experience, -A unit
of approximately 40,000 Ibs empty and 60,000 pounds loaded
rs’:achieﬁ?ébldfOf—ihé Maglev cars. S .

enger space inside present subway cars is very small, The R/60 car
1aximum capacity ‘of 44 “seated ‘passengers and 2oz standing
ngers. With a ‘total floor area of ‘75X10 = 750 square feet, this
nds toa floor area of 3 square feet PEr passenger, - Visualize 11

¢ standing on a 4 foot by 8 foot dining room table. Maglev cars will
re room, sinee they are more flexible in meeting peak passenger

d have higher average speed. '

205
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Supporting Document # 2.5D3

Part il

DESIGN AND SYSTEMS FOR CARS, SHIPPING FOR CARS, AND OVERHEAD

Price .
ltem - Calculations Source
(million §)
HART, Honolulu Authority for Rapid
Transportation. AGREEMENT FOR
Design and DESIGN-BUILD-OPERATE-MAINTAIN
Systems for $573.8 M for 80 cars; SERVICES CONTRACT Na. CT-
Cars, $229.30 DTS1100194. November, 2011.
Shipping for ' ($573.8 M -$115.20 M) + 2 = | Available at:
Cars, and $229.30 for 40 cars http://hartdocs.honolulu.gov/docushar
Overhead e/dsweb/Get/Document-
14729/ Agreement.pdf. Accessed April,
2017.
Supporting Document # 2.5D4
Part i
OPERATIONS AND MAINTENANCE
Price .
Item - Calculations Source
{million $)
HART, Honolulu Authority for Rapid
Transportation. AGREEMENT FOR
Intermediate O & M (2021 | DESIGN-BUILD-OPERATE-MAINTAIN
through 2025) SERVICES CONTRACT No. CT-
O&M for 40 $167 M for 80 cars; DT51100194. November, 2011. Available
Cars 283.50 at:

$167 M + 2 = $83.5 M for 40
cars

http://hartdocs.honolulu.gov/docushare
/dsweb/Get/Document-
14729/Agreement.pdf. Accessed April,
2017.

Document attached
Appropriate prices circled




Supporting Document # 2.5D3 and 2.5D4
October 2011

Wonolaln High-Caparity Transit Corridor Project

The third NTP ("NTP #3") is anticipated to be issucd to constrnet, install, test and deraonstrate
the Core Systems operations leading to rmltiple segment openings for Passenger Service, as is defined in
Part 2, Special Provisions (“SP") SP4.1.

Subsequent NTPs may be issued for commencement of operations snd maintenance and for Work
identified in Contract amendments. AJl'NTPs shaf be issued in support of the accepted Bascline
Schedule (as Froposed) in compliance with the schodule required dates defined in SP-4.1 and attached to
this Confract in Part 9.

s This is a firm fixed-price contract, and sabject to the provisions of this paragraph and in
accordance with Chapter § of the GCD'B, as amended by Chapter 6 of the Special Provisions, BART
agrees to pay the CORE SYSTEMS CONTRACTOR, for the satisfactory performance and completion of
the Work, the payments in accordapce with the Schedute of Milestones. The aggregate amount of thase
Tump sem payments shafl not exceod ONE BILLION THREE HUNDRED NINETY-SEVEN MILLION
THREEE HUNDRED FIGHTY-SEVEN THOUSAND NINETY-THREE AND 60/100 DOLLARS
($1,397,387,083.00). The lump sum payments for services and the Work performed nider the Conteset
ars al] inclusive of direct labor, overhead, peneral and sdministrative expenses, other direct costs,
subcontractor costs, fixed fees, and all applicable taxes, State geperal excise and use tax (GET) and
county enc-half percent {0.5%) GET Surcharge.

The total Inmp sim payments consist of the following:
$573,782, 79T for the Design-Build hamp sum;
£166,574,503 for Intermediate O&M periods;
$335,058,303 fotﬂ:«s first full five-year O&M period;
3317, 573 444 for the opticoai five-year Q&M period unless temminated by HART.

At the end of the first ful} five-year D&M period, the CORE SYSTEMS CONTRACTOR's
Q&M performanca on the O&M portion of the Work will be evaluated by HART. HART may terminate
the Agreement 3t the end of the firat full Rve-vear D&M period without any firther obligations to HART
if HART, in its sole discretion, determines that the OORE SYSTEMS CONTRACTOR's O&M
performance is unsatisfactory. Such termination of the Agreement shall be in writing from HART to the
CORE SYSTEMS CONTRACTOR, Any funds remaining at the end of this Agreemeat shall revert back
to HART.

In accordance with the paragraghs above, the total aggregate amount of ONE BILLION THREB
HUNDRED NINETY-SEVEN MILLION THREE HUNDRED BIGHTY-SEVEN THOUSAND
NINETY-THREE AND 007100 DOLLARS (51,3%7,387,093 00) {s established 25 the maximum payzble
nnder this Contract and is subject ta the Special Provisions and the GCDB, inciuding the provisions
thereol relating to reducing or increasing the campensation of the CORE SYSTEMS CONTRACTOR.

6. By signing below, the CORE SYSTEME CONTRACTOR herchy certifies that, tothe
best of s knowledge and belief, cost or pricing data, as defined in Section 3-122-122, HAR, and
submitted pursuant to Section 3-122-125, HAR, is accurate, complete, and current 43 of the date of this

Contract.

* Unless otherwise agreed in writing when notice is to be given to HART, it shall be
mailed or dalivered to:

Contzact No. CT-DTS-1 130194 =3- Octaber 2011
Agreesent

17



Supporting Document # 2.5D5
Part i

STATIONS

Price ]
Calculations Source

(million $)

HART, Honolulu Authority for
Rapid Transportation. Interim
For 12 stations; Plan. Available at:
http://hartdocs.honolutu.gov/d

Stations »433.80 Sum of all stations from "Pearl | ocushare/dsweb/Get/Documen
Harbor" to "Ala Moana" t-19327/20160930-hart-
interim-plan. pdf. Accessed
April, 2017.

Document attached
Appropriate prices circled
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Supporting Document # 2.5D5

September 2016

Option #3
Construct Project as far as funding allows

Actual or Estimated Cost of Each Station

East Kapolei S 17.7M Airport

UH West O’ahu S  22.2M Lagoon Drive

Ho'opili S 14.1M Middle Street

West Loch S  41.0M Kalihi

Waipahu S 35.2M Kapalama

Leeward CC S 12.0M iwilei

Pearl Highlands TC  § 280.0M Chinatown

Pearl Highlands §  47.1M Downtown

Pearlridge $ 364M  (CivicCenter
- Aloha Stadium - $  30.5N "K;_ak';'":‘ y

¢

. PearlHarbor

19



Item

Pearl Highland
Transit Center - Bus
Services

Supporting Document # G.SD1
General

PEARL HIGHLAND TRANSIT CENTER - BUS SERVICES

Price
(million $}

$280.00

Calculations

1 Bus Depot

Source

HART, Honolulu Authority for
Rapid Transportation. Interim
Plan. Available at:
http://hartdocs.honolulu.gov/d
ocushare/dsweb/Get/Documen
t-19327/20160930-hart-
interim-plan.pdf. Accessed
April, 2017.

Document attached

Appropriate price circled
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Supporting Document # G.SD1

September 2016

Option #3
Construct Project as far as funding allows

Actual or Estimated Cost of Each Station

East Kapolei S 17.7M Airport $ 32.5M
UH West O’ahu S 22.2M Lagoon Drive S 22.3M
Ho'opili S 14.1M Middle Street S 45,9V
West Loch S 41.0M Kalihi S 30.2M
Waipahu $ 35.2M Kapalama S 33.0M
Leeward CC S  12.0M twilei S 31.8M
Pearl Highlands TC ~ § Chinatown § 41.1M
Pearl Highlands §  47.aM Downtown $ 60.1M
Pearlridge S 364M  CivicCenter . § 374M .

HART

AL B AHORITY e A SMARIOTATRE
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Supporting Document # G.SD2

General
PROFESSIONAL SERVICES
Price .
Item iire Calculations Source
(million §)
HART, Honolulu Authority for Rapid
Professional May need downward Transportation. Rail Facts. Available at:
rso ¢ ices $1,123.00 revision with revised | http://hartdocs.honolulu.gov/docushare/ds
e outlook web/Get/Document-18755/201603-rail-
update-hart-facts.pdf. Accessed April, 2017
Supporting Document # G.SD3
General
R-O-W ACQUISITION
Price \
item ors Calculations Source
(million $)
HART, Honolulu Authority for Rapid
R-O-W Transportation. Rail Facts. Available at:
Acauisition $198.00 - http://hartdocs.honolulu.gov/docushare/ds
a web/Get/Document-18755/201603-rail-
update-hart-facts.pdf. Accessed April, 2017
Supporting Document # G.SD4
General
FINANCE CHARGE
Pri
Item . r_|ce Calculations Source
(million $)

HART, Honolulu Authority for Rapid
Transportation. Rail Facts. Available at:
Finance Charge $215.00 - http://hartdocs.honolulu.gov/docushare/ds

web/Get/Document-18755/201603-rail-
update-hart-facts.pdf. Accessed April, 2017

Document attached
Appropriate prices circled
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HONOLULY AUTHORITY %r RARID TRANSPORTATIO!

HART CEO Dan Grabauskas answers community
guestions about rail transit,

QUESTION:
What is the status of the production of HART's rail vehicles®

DAN GRABAUSKAS:

Cur first four rail cars are in final assembly at the Hitachi plant
in Pitisburg, California and are scheduled 1o be delivered here
in Honoluls during the last week of this month. Our 4-car frains
will be air conditioned, and passengers will have free Wi-Fi
acoess. Trains will run from 4 a.m. to midnight and wifl arrive at
stations every b minutes during the morning and evening rush
hours, and every 1 minutes during the rest of the day. Each
train will be equipped with safety and security features, including
closed-circuit television cameras and cali boxes. Passengers
will be able to bring luggage, strollers, bicycles and surf boards
aboard. The cars will undergo some fnitial testing at the Rail
Operations Center in Waipahu.

DIDYOU KNOW? HART has ordered afleet of 80 vail cars.

1-Projections to date from the Jure 2012 finandal Plan.-

REVERUE SOURCE: {in millioiis) (in millions}

Project Beginning Cash Balance (Dec. 2009) § 258 5 198 100%
General Excise Tax (GET} Surcharge? 3% 1,25 3%
Federal New Starts Funds 1,550 1,056 68%
Other Federal Transportation Funds N4 4 2%
Interest Income 2 . 9 -
TOTAL 5,355 42,626 4%

2-Total GET surcharge revenue collected since January 1, 2007, is $1.5% billion éinduedes $378 million collected before Decembar 2009

Gurrent -
Budget!

Amaunt -
Committed® -

Amount
Expended?

9107 Y24eIN
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APPENDIX

Maglev Guideway Options
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Maglev on Standard Gauge Rail
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